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All original data underlying selected data shown in the figures and supplemental figures are available from the corresponding author upon reasonable request.

The n numbers used in this study reflects the minimum number needed to achieve statistical significance based on experience and previous
power analysis. Sample sizes were chosen based on extensive prior experience of the lab in characterizing cardiac injury models in the mouse
(including observed post-operative surgical mortality rates for TAC surgery). These studies include -but are not limited too- reference 9
( Schips, T.G. et al. nat Commun 2019), reference 13 (Lynch, J.M. et al. Cell 2012), reference 20 (Correll, R.N. et al. Sci Rep 2019) and reference
50 (Accornero, F. et al. Mol Cell Biol 2015) of this study.

Mice with pressure gradients of less than 45 mmHg after TAC were excluded from the results, as this indicated an unsuccessful surgery.
Animals that did not survive the day of surgery were excluded. These exclusions apply to the TAC-associated data presented in figure 1c,
figure 6a-p, and supplementary figure 4 of this study.

The results of all in vivo experiments were reproducible as shown across multiple animals (exact n values indicated in the text and figures)
over multiple surgical cohorts. In vitro experimental findings were independently reproduced at least 3 times (exact n values indicated in the
text and figures) and replication was successful.

The animals were not randomized because they were genetically identical within groups. Both sexes of mice were used.

Blinding was performed for most experimental procedures, although blinding was not possible in every instance. Surgeries and cardiac
injections, as well as analysis of echocardiographic data, all qPCR and histological analyses were performed by investigators blinded to genetic
background of the mice, experimental treatment or procedure. However, in order to perform Western blot analysis the investigator needed
to know in which order the samples needed to be loaded on the acylamide gels and then blinding was not possible.

Rabbit anti-Armet Abcam, Cat #ab67271;

Rabbit anti-p-AKT ser473 Cell Signaling Technology, Cat #9271;

Rabbit anti-AKT ser473 Cell Signaling Technology, Cat #9272;
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Validation

Rabbit anti-ATF4 Cell Signaling Technology, Cat #11815;

Rabbit anti-ATF6! SAB SignalWayAntibody LLC, #SAB24383;

Rabbit anti-calreticulin (CRT) Cell Signaling Technology, Cat #2891;

Rat anti-CD31 BD Biosciences, Cat #553370;

Rabbit anti-CD36 Abacm, Cat #ab133625;

Rabbit anti-CD47 Abacm, Cat #ab108415;

Rabbit anti-Derlin-1 Abcam, #ab176732;

Rabbit anti-Derlin-3 Sigma, #D2194;

Rabbit anti-DNAJ3 Abcam, Cat #ab227140;

Rabbit anti-Edem1 LifeSpan Biosciences, #LS-C80983;

Rabbit anti-p-eIF2a Ser51 Cell Signaling Technology, Cat #9721;

Rabbit anti-eIF2a Cell Signaling Technology, Cat #9722;

Rabbit anti-GCN2 Abcam, Cat #ab134053;

Rabbit anti-p-GCN2 thr667 Abcam, #ab68427;

Rabbit anti-Herpud1 Cell Signaling Technology, #26730;

Rabbit anti-Ire1! Cell Signaling Technology, #3294;

Rabbit anti-p-Ire1! ser724 Abcam, #ab48187;

Rabbit anti-GRP78/BiP Sigma-Aldrich Cat #G8918;

Rabbit anti-Lc3b Cell Signaling Technology, Cat #3868;

Rabbit anti-mTOR Cell Signaling Technolgy, Cat #2972;

Rabbit anti-p62 Sigma, Cat #p0067;

Rabbit anti-p-mTOR ser2448 Cell Signaling Technolgy, Cat #2971;

Rabbit anti-p-p70S6K Thr389 Cell Signaling Technology, Cat #9205;

Rabbit anti-p70S6K Cell Signaling Technology, Cat #9202;

Rabbit anti-Perk antibody Proteintech, Cat #20582-1-AP;

Rabbit anti-PERK Cell Signaling Technology, Cat #3192;

Rabbit anti-PKR Abcam, Cat #ab184257;

Rabbit anti-SEL1L Sigma, Cat #S3699;

Goat anti-Thbs1 R&D Systems, Cat #AF3074;

Mouse anti-Thbs1 Invitrogen, Cat #MA5-13395;

Mouse anti-Thbs2 BD Bioscience Cat #611150;

Mouse anti-Thbs2 R&D Systems, #MAB1635;

Rabbit anti-Thbs3 Proteintech Cat #19727-1-AP;

Mouse anti-alpha tubulin Sigma, Cat #T5168;

Mouse anti-Ubiquitin Santa Cruz Biotechnology, Cat # sc-8017;

Rabbit anti-VCP/P97 Abcam, Cat #ab36047;

Mouse anti-Vinculin Sigma, Cat #V9131;

Rabbit anti Vimentin Abcam, Cat#ab45939;

Biotinylated GSL I Isolectin B4 Vector Laboratories, Cat #B-1205;

Mouse anti Gapdh Fitzgerald, Cat # 10R-G109A;

Goat anti-Mouse IRdye 800CW LI-COR, Cat #926-32350

Goat anti-Rat IRdye 800CW LI-COR, Cat #926-32219

Goat anti-Rabbit IRdye 800CW LI-COR, Cat #926-32211

Goat anti-Mouse IRdye 680RD LI-COR, Cat #926-68072

Goat anti-Rabbit IRdye 680RD LI-COR, Cat #925-68073

Donkey anti-Goat IRdye 800CW LI-COR, Cat #926-32214

Donkey anti-Goat IRdye 680RD LI-COR, Cat #926-68074

Donkey anti-Mouse IRdye 680RD LI-COR, Cat #926-68072

Goat anti-Mouse Alexa Fluor-488 ThermoFisher Scientific, Cat #A11029

Goat anti-Rabbit Alexa Fluor-488 ThermoFisher Scientific, Cat #A11008

Donkey anti-Goat Alexa Fluor--488 ThermoFisher Scientific, Cat #A11055

Goat anti-Mouse Alexa Fluor-568 ThermoFisher Scientific, Cat #A11031

Goat anti-Rabbit Alexa Fluor-568 ThermoFisher Scientific, Cat #A11036

Goat anti-Rat Alexa Fluor-568 ThermoFisher Scientific, Cat #A11077

Donkey anti-Rabbit Alexa Fluor-568 ThermoFisher Scientific, Cat #A10042

Donkey anti-Goat Alexa Fluor--568 ThermoFisher Scientific, Cat #A11057

Streptavidin Alexa-594 conjugate ThermoFisher Scientific, Cat #S11227

All antibodies used are commercially available and have been characterized by the manufacturers (and most of them in several
publications) for their reactivity in the appropriate species and for their compatibility to be used with the respective application. In
addition, for Western blot we used molecular weight markers to identify the band(s) that migrated at the expected size of each
respective protein analyzed, and used overexpression or knockout samples whenever possible. Staining of samples in this study was
also compared to unstained or secondary antibody-only controls processed in the same way. As indicated below validation details are
also available on the manufacturers’ websites.

1. General validation statements:

- Abcam: https://www.abcam.com/primary-antibodies/how-we-validate-our-antibodies



4

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

- Cell Signaling Technology: https://www.cellsignal.com/about-us/cst-antibody-performance-guarantee.

- Sigma: https://www.sigmaaldrich.com/life-science/cell-biology/antibodies/antibody-validation.html

- LSBio: https://www.lsbio.com/resources/lsbio-advantage#lsbio-guarantee

- R&D Systems: https://www.rndsystems.com/quality/antibodies-built-for-reproducibility

- Vector labs: https://vectorlabs.com/browse/antibodies

2. Antibodies used in this study:

- Rabbit anti-Armet Abcam, Cat #ab67271:

This antibody was knockout validated by the manufacturer and cited in 19 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.abcam.com/armetarp-antibody-ab67271.html

- Rabbit anti-p-AKT ser473 Cell Signaling Technology, Cat #9271:

This antibody is cited in >4550 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/phospho-akt-
ser473-antibody/9271

- Rabbit anti-AKT ser473 Cell Signaling Technology, Cat #9272:

This antibody is cited in >5800 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/akt-
antibody/9272

- Rabbit anti-ATF4 Cell Signaling Technology, Cat #11815:

This antibody is cited in >300 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/atf-4-d4b8-rabbit-
mab/11815

In addition, this antibody was validated for Western blot analysis by adenoviral mediated overexpression of ATF4 in neonatal rat
cardiomyocytes (see Supplementary Figure 7m).

- Rabbit anti-ATF6! SAB SignalWayAntibody LLC, #SAB24383:

This antibody was knockout validated in our lab (Correll, R.N. et al. Scientific Reports 2019)

Manufacturer’s information can be found on: https://www.sabbiotech.com/g-2410-ATF6-Antibody-24383.html

- Rabbit anti-calreticulin (CRT) Cell Signaling Technology, Cat #2891:

This antibody is cited in 50 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/calreticulin-
antibody/2891

- Rat anti-CD31 BD Biosciences, Cat #553370:

Manufacturer’s validation information: http://www.bdbiosciences.com/ds/pm/tds/553370.pdf

- Rabbit anti-CD36 Abcam, Cat #ab133625:

This antibody is cited in 68 papers on the manufacturer’s website. In addition, our study validated this antibody by Western blot
analysis using protein homogenates of CD36-null hearts (Supplementary Figure 1d)

Manufacturer’s validation information can be found on: https://www.abcam.com/cd36-antibody-epr6573-ab133625.html

- Rabbit anti-CD47 Abcam, Cat #ab108415:

Current study validated this antibody by Western blot analysis using protein homogenates of CD47-null hearts (Supplementary Figure
1a)

Manufacturer’s validation information can be found on: https://www.abcam.com/cd47-antibody-epr41502-ab108415.html

- Rabbit anti-Derlin-1 Abcam, #ab176732:

This antibody is cited in 1 paper on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.abcam.com/derl1derlin-1-antibody-ab176732.html

- Rabbit anti-Derlin-3 Sigma, #D2194:

This antibody is cited in 4 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.sigmaaldrich.com/catalog/product/sigma/d2194?
lang=en&region=US

- Rabbit anti-DNAJ3 Abcam, Cat #ab227140:

Manufacturer’s validation information can be found on: https://www.abcam.com/dnajc3-antibody-ab227140.html

- Rabbit anti-Edem1 LifeSpan Biosciences, #LS-C80983:

Manufacturer’s validation information can be found on: https://www.lsbio.com/antibodies/edem1-antibody-edem-antibody-
aa146-195-wb-western-ls-c80983/81612#specifications-section
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- Rabbit anti-p-eIF2a Ser51 Cell Signaling Technology, Cat #9721:

This antibody is cited in >550 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/phospho-eif2a-
ser51-antibody/9721

- Rabbit anti-eIF2a Cell Signaling Technology, Cat #9722:

This antibody is cited in >490 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/eif2a-
antibody/9722

- Rabbit anti-GCN2 Abcam, Cat #ab134053:

This antibody was knockout validated by the manufacturer and is cited in 5 papers on the manufacturer’s website. Manufacturer’s
validation information can be found on:

https://www.abcam.com/gcn2-antibody-epr59702-ab134053.html

- Rabbit anti-p-GCN2 thr667 Abcam, #ab68427:

Manufacturer’s validation information can be found on: https://www.abcam.com/gcn2-phospho-t667-antibody-epr2319y-
ab68427.html

- Rabbit anti-Herpud1 Cell Signaling Technology, #26730:

This antibody is cited in 1 paper on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/herpud1-
antibody/26730

- Rabbit anti-Ire1! Cell Signaling Technology, #3294:

This antibody is cited in >400 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/ire1a-14c10-
rabbit-mab/3294

- Rabbit anti-p-Ire1! ser724 Abcam, #ab48187:

This antibody is cited in >170 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.abcam.com/ire1-phospho-s724-antibody-ab48187.html

- Rabbit anti-GRP78/BiP Sigma-Aldrich Cat #G8918:

This antibody is cited in >890 papers on the manufacturer’s website and has been routinely used in our lab.

Manufacturer’s validation information can be found on: https://www.sigmaaldrich.com/catalog/product/sigma/g8918?
lang=en&region=US

- Rabbit anti-Lc3b Cell Signaling Technology, Cat #3868:

This antibody is cited in >890 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/lc3b-d11-xp-
rabbit-mab/3868

- Rabbit anti-mTOR Cell Signaling Technolgy, Cat #2972:

This antibody is cited in >1000 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/mtor-
antibody/2972

- Rabbit anti-p62 Sigma, Cat #p0067:

This antibody is cited in >420 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.sigmaaldrich.com/catalog/product/sigma/p0067?
lang=en&region=US

- Rabbit anti-p-mTOR ser2448 Cell Signaling Technolgy, Cat #2971;

This antibody is cited in >1200 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/phospho-mtor-
ser2448-antibody/2971

- Rabbit anti-p-p70S6K Thr389 Cell Signaling Technology, Cat #9205;

This antibody is cited in >1100 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/phospho-p70-s6-
kinase-thr389-antibody/9205

- Rabbit anti-p70S6K Cell Signaling Technology, Cat #9202;

This antibody is cited in >1100 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/p70-s6-kinase-
antibody/9202

- Rabbit anti-Perk antibody Proteintech, Cat #20582-1-AP:

This antibody was knockout validated by the manufacturer and is cited in 35 papers on the manufacturer’s website.
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Manufacturer’s validation information can be found on:

https://www.ptglab.com/products/PERK-Antibody-20582-1-AP.htm

- Rabbit anti-PERK Cell Signaling Technology, Cat #3192:

This antibody is cited in >300 papers on the manufacturer’s website. Furthermore, our study provides additional knockout validation
for this antibody for Western blotting in Figure 7f.

Manufacturer’s validation information can be found on: https://www.cellsignal.com//products/primary-antibodies/perk-c33e10-
rabbit-mab/3192

- Rabbit anti-PKR Abcam, Cat #ab184257:

This antibody was knockout validated by the manufacturer and is cited in 2 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.abcam.com/pkr-antibody-epr19374-ab184257.html

- Rabbit anti-SEL1L Sigma, Cat #S3699:

This antibody was knockout validated by the manufacturer and is cited in 15 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.sigmaaldrich.com/catalog/product/sigma/s3699?
lang=en&region=US

- Goat anti-Thbs1 R&D Systems, Cat #AF3074:

This antibody was knockout validated in our laboratory using protein extracts obtained from Thbs1-null heart and skeletal muscle as
compared to wildtype control. In addition, this antibody is cited in 4 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.rndsystems.com/products/human-thrombospondin-1-
antibody_af3074

- Mouse anti-Thbs1 Invitrogen, Cat #MA5-13395:

This antibody was knockout validated in our laboratory using protein extracts obtained from Thbs1-null heart and skeletal muscle as
compared to wildtype control. In addition, this antibody is cited in 94 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.thermofisher.com/antibody/product/Thrombospondin-1-
Antibody-clone-A6-1-Monoclonal/MA5-13395

Mouse anti-Thbs2 BD Bioscience Cat #611150:

This antibody was validated in our laboratory for western blot analysis in cardiac-specific Thbs2 overexpressing hearts (Figure 2k).

Manufacturer’s validation information can be found on: https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/
cell-biology-reagents/cell-biology-antibodies/purified-mouse-anti-mouse-thrombospondin-2-4thrombospondin-2/p/611150

- Mouse anti-Thbs2 R&D Systems, #MAB1635:

This antibody was validated in our laboratory by adenoviral mediated overexpression of Thbs2 in neonatal rat cardiomyocytes
(SupFig. 3g).

Manufacturer’s validation information can be found on: https://www.rndsystems.com/products/human-thrombospondin-2-
antibody-230934_mab1635

- Rabbit anti-Thbs3 Proteintech Cat #19727-1-AP:

This antibody was previously knockout validated in our lab and published by Schips TG et al. Nature Communications 2019.

Manufacturer’s validation information can be found on: https://www.ptglab.com/products/THBS3-Specific-Antibody-19727-1-AP.htm

- Mouse anti-alpha tubulin Sigma, Cat #T5168:

This antibody is cited in >2600 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.sigmaaldrich.com/catalog/product/sigma/t5168?
lang=en&region=US

- Mouse anti-Ubiquitin Santa Cruz Biotechnology, Cat # sc-8017:

This antibody is cited in >60 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.scbt.com/p/ubiquitin-antibody-a-5?
gclid=Cj0KCQjwytOEBhD5ARIsANnRjVi1h-hHJ_mPM9jKUvzYbMwbwRtyx6fsGlI39EJ5c8IxBsNmmG1Pv34aAuqCEALw_wcB

- Rabbit anti-VCP/P97 Abcam, Cat #ab36047:

This antibody is cited in 3 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on: https://www.abcam.com/vcp-antibody-ab36047.html

- Mouse anti-Vinculin Sigma, Cat #V9131:

This antibody is cited in >1100 papers on the manufacturer’s website.

Manufacturer’s validation information can be found on:

https://www.sigmaaldrich.com/catalog/product/sigma/v9131?lang=en&region=US

- Rabbit anti Vimentin Abcam, Cat#ab45939:

This antibody was knockout validated and is cited in >1100 papers on the manufacturer’s website. Manufacturer’s validation
information can be found on: https://www.abcam.com/vimentin-antibody-cytoskeleton-marker-ab45939.html

- Biotinylated GSL I Isolectin B4 Vector Laboratories, Cat #B-1205:

This antibody is cited in >320 papers on the manufacturer’s website.




